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UAL Objectives (1995)
N. Malitsky and R.Talman

« Form a customizable and extendable environment
adaptable to new accelerator applications and
conceptual models

o Facilitate development, deployment and reuse of
diverse independently developed accelerator programs

* Integrate accelerator conceptual models and analysis
patterns with modern technologies and software
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UAL Conceptual Idea (1995)

TEAPOT Other Algorithms
Accelerator Library
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UAL Environment

ALE Application Scripts
Extensions || User Interface RHIC LHC SNS
PERL API
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UAL Element-Algorithm-Probe Framework
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Libraries
http:y//www.ual.bnl.gov

ACCSIM

ICE

PAC

SIMBAD
SPINE

SXF

TEAPOT

TIBETAN
UAL
ZLIB

Aceuplator Simulator (Bunch distributions and diagnostics, collimator), author: Fred Jones,
home page

Accelerator mstrumentation Models, authors: F.Cameron, M Blasicewics
Ineoherant and Coherent Effecis, author: M Blasihewicz

Platform for Accelerator Codes (collection of Common Accelerator Objects), authors:

F Bourianafy, M Maliisioy, A Reshetov, R Talman (SME)
simdation of Beam Advanced Dhnamics, authors: Alfredo Luccio and MNick D'mperio,
Tracking code for polarized particles in a circular accelerator, auihor: A Luccio

The SXF represenis a flat, complete, and independent description of the current accelerator

siate, authors: H.Grate, J Holf, N . Malitsicy, F.Filat, K Tabnan, O Trahern, W . Fischar

Thin Hlement Accelerator Frogram for Optics and Tracking (colleciion of symplectic tracicers
and mappers, collection of correction algorithms), authors: Richard Talman and Lindsay
sehachinger

A longitudingl phase space fracking program, author: J Wei
UAL Elemeni-Algorithm-Probe framewark, authors: N.Malitsioy, B Talman
Mumerical Ebrary for differential aleebra, author: Fiton Fan
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Element-Algorithm-Probe Framework (1998)

Probe Probe °
. _ Probe
Algorithm AN
Bunch | Map
Element Element’

Standard Machine Format Accelerator Propagator Framework

SMF Accelerator Builder APF AP. Builder

A

Accelerator

A 4
Accelerator Propagator

A 4

A

Attribute Set type l«——— Accelerator Node |« frocrllt and back Propagator Node
AN B RVAN nodes B VAN
- | |
Field *‘ Accelerator Sequence Propagator Sequence
Quadrupole | 7 TEAPOT::Propagator

ROOT and UAL ROOT 2004 Workshop, 27 Feb. 2004



Accelerator Propagator Description Format

Catalog of Algorithms

| SectorTracker /

— | DriftTracker <link algorithm:“SectorTracké

\Iggzgr:“dl, qfl”/>
| <link algorithm="DriftTraker”
MItTrackK types=“Default”/> ————— ]

<link algorithm="“MItTracker”

—| |BPM—— | types:“Quadrupole|SextupoIe”/\>
<link algorithm=“BPM”

— | Collimator elements:“bpml’ﬁ\

|| RfCavityTracker

AN

Accelerator (MAD/SXF/ADXF)
|

dl

gfl

qdl
sdl

bpml
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Evolution of UAL API

1. Accelerator + Propagator files (SXF, XML)
2. C++/CINT Shell with a dynamic collection of
arguments: shell.run(Args << Arg(“bunch”, bunch) <<,

Ul has been divided into 1998

1. Accelerator file (SXF, XML)

2. Perl User Shell with a dynamic collection o
arguments: $shell->run(“bunch” => $bunch,}/...);

B.C. (Before C++) Perl API 1996
$element->set (“angle” => 0.2, .

C++ API 1994
element.set(0.2*ANGLE + ...
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Programming Languages (PL)

Standard PL Ak k| Akkk Heke d % Heke d %
Debugging Jede 4 4 4 | MOt tested Yy A
C++ from PL Fk fe Ak | KA A K Yo Yo Y Yo ¢ ¥y
PL from C++ ik % K K not tested not tested not tested
Maintainable Ak F A H not tested * % * %
Human-friendl

. | e %* % % % ¥¢ e * K K
(in general)
Human-friendly I 4 4 4 %
containers ok %k ok ok e e S
Light scriptin

ght serpting Ak kkk  |[Arrxx  [AA KA KA
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Human-friendly containers

Perl built-in data types:
e array: dynamic collection of Perl variables, e.g.
@theArray = (2,3,4);
e hash: associative array of string and Perl variables, e.g.
%theHash = (“version” => 5.6, “web site” => “http://www.perl.com”);

C++ STL containers:

o vector: fixed-size collection of C++ variable
o list: dynamic collection of C++ variables

e map: associative array of key/value pairs

Conclusion: C++ STL containers implement the Perl built-in data types
Question: Are they appropriate for the user-oriented API with the variable
number of function arguments?
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User-Oriented API
Perl style:

$shell->run(“turns” => 100,
“bunch” => $bunch,
“print” => “.[results”);

C++-based proposed variants:
1. overloaded stream operator: Args& operator << (const Arg& arg)

shell.run(Args() << Arg(*“turns”, 100),
<< Arg(“bunch”, bunch),
<< Arg(“print”, “./results™));

2. overloaded comma operator: Args& operator, (Args& args, const Arg& arg)

shell.run(( Arg(“turns”, 100),
Arg(“bunch”, bunch),
Arg(“print”, “./results”) ));
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Rapid prototyping with light scripting

Rapid prototyping scenario:

Perl/C++
1.

o ks

Design of Perl
application-specific
packages
Implementation of

these packages

Partial debugging

Test

Use with light scripting

of the main script
Rewriting into C++

CINT/C++

1. Design of C++
application-specific
classes

2. Implementation of

shared library

Debugging

Test

Use with light scripting

of the main function.

ok
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UAL Environment with CINT-based interface

CINT scripts
|

Application main functions

Application Shells I
Z o
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UAL Element-Algorithm-Probe Framework
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Module File Structure

SIMBAD
+— Makefile
— api
L ROOT
——— Makefile
——— LinkDef.h
— Headers
— doc
+— include
— lib
L linux
— libRootSimbad.so
libSimbad.so
— Src
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MADX-UAL-ROOT Off-line Facility

MADX Database Archived Data
Design Toolkit

UAL
Off-line Model

Ot/ROOT

Instrumentation-like Accelerator Physics
Display 2D/3D plots
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